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Agricultural Engineer, Allahabad Agricultural Institute, 

Though there have been some significant changes “ * 

decades, Indian Agriculture still 

ancient pattern obtaining centuries ago. The ^5 “*^5 

the varieties, the way of preparing 
harvesting have remained essentially unchMged. A t 
crops, notably maize, and a few vegetables have come 
wide use; a few new varieties, JS 

canes and wheats, have mote or less 

varieties. Little change has as yet occurred in the rotations 
followed or in the implements commonly used. 

Conditions have greatly changed. In the ^.f . 3®® . 

the population has mote than doubled and is still inaeasmg at 

a rapid We. Political changes have also reduced the area whi^i 

in the past has provided a surplus of wheauo the ptMMtww 

of India. Various conditions have contributed to changes 
the diet of the people, at least the diet they would like to have. 
Other aspects of life have changed-mcreased transportation 
faciUdes have made moving rounfthe coMtry wsiM, 
“lalten” or hurricane lantern, the bicycle, 
made cloth, soap, many new industrial products have 
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into common use. Futthet changes seem inevitable and desir- 
able in the various aspects of life. Should not agriculture look 
forward to such a change also, on a scale much greater and at 
a faster rate than has been evident in the past ? Modern condi- 
tions seem to demand such a change. 

Previous articles b7 me have discussed the implications of 
changes along certain lines, particularly the implications of 
mechanisation and related problems. At the risk of being 
considered out of my proper field, I propose in this article to 
discuss some changes in crops and rotations which seem to 
me desirable and possible. -These have implications which 
concern the agricultural engineer. Some of them may require 
the provision^ of different types of implements. Some of them 
may encourage or' limit the type or implement to be used or 
may affect the time and method of using an implement. I justify 
my interest and concern in the problems to be discussed partly 
'on these considerations and partlj^ on the fact that I am interest- 
ed in and concerned about all phases of agriculture and of 
rural life, as, m individual, if not professionally. Also I had a 
general training in agriculture and lived on a farm before I 
became an agricultural engineer. 

Before we discuss specific changes, let us discuss briefly 
the changing or continuing needs which changes in agriculture 
should supply. The pressing need at the present time is for 
an increase in food grains as that is where shortage is being 
felt. There is an acute shortage of vegetables, fruit and animal 
products to improv$ the diet, as well as for the contribution they 
can make to increasing the food available. The need to improve 
the' diet, possibly with the exception of animal products, parti- 
cularly milk and butter, is probably less felt but none the less 
real. The shortage in fibers and other non-food crops is 
perhaps not so acute but there is no room for diversion of land 
from fibers and such necessities to food grains and other direct 
food products. Possibly some land could be diverted from 
tobacco, but any diversion of land from this class of product 
will be needed to provide for increasing need as the population 
increases. 

At present a very small percentage of land is devoted directly, 
to the production of fodder or feed for livestock. Most cattle 
at present are fed on waste and byproducts of food crops. 
Increased feed for the animals cannot be bad by diverting land 
now used for other purposes to feed production. Feed per 
animal ran be increased by ■ reducing the number of animals 
kept or by intensifying cultivation or both. 
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The basic lotation in the Ganges valley is a two yeat rotation 
with two crop seasons each year. A mixed crop of sorghums or 
millets with inter-planted legumes is planted in the rains of the 
first year, with some of the legumes carrying on through the 
ensuiog cold weather to be harvested with the winter crops. 
The next year will have fallow in the rains followed by a grain 
crop in the winter, which may be a pure small grain like wheat or 
barley or a mixture of small grains with legumes or a pure legume. 
This applies to unirrigated tracts. Under irrigation, crops like 
sugar cane may be introduced or a crop may be introduced in the 
place of fallow in the rains in the second year. In the basic 
rotation, changes may be made by the addition of a crop instead 
of the fallow or by substitution of new crops for those now 
grown. Where adequate irrigation is available and the fertility 
permits, an additional crop can at least in some years be worked 
in during the hot dry weather. Since the basic deficiency in the 
Indian soil at present is organic matter, consideration may be 
given to the possibility of introducing some crop or crops into 
the rotation which will improve the organic matter content 
and thereby increase the yield, possibly enough to off-set any 
reduction in crop area. Two places where such crops can 
be inserted ate, first in the fallow period of the second yeat of 
the rotation before wheat or small grains ; second, as a substi- 
tute for the continuing legume crop after sorghum or millet. 
The latter may be either a strictly green manuring crop, as sann 
hemp is used in the tains, or it may be a forage crop to be 
grazed by the animals, thus returning the urine and droppings 
directly to the fields, from which their substance was taken. 

The first change I would suggest in the rotation is the in- 
sertion of a green manuring crop in the rains of the second year. 
To do this successfully and without increasing labor and power 
difficulties, it will be necessary to plow the land the preceding 
dry weather or as early as possible after the harvest of the 
previous crop. To start with, the green manure crop may be 
Sam {f,rotalaria jmcea). This will, in addition to plowing the 
previous season, require a soil inverting plow of suitable size 
for turning under the green manure crop. This substitution or 
change works very well, with the exception that it is often 
difficult to get the green manure plowed in at the right time 
because of continuous heavy rain. Consideration may be given 
to the possibility of using some ether crop, such as cowpeas 
which may yield a fodder which can be ^azed on the spot, 
turned under, or harvested and fed as a soiling crop. Grazing 
during the late part of the period and turning under the stubble 
may give a considerable part of the value of green manuring 
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and considerable high quality feed. By this means, plowing 
under can be delayed till nearer the end of the rains. But 
pasturing the fields when wet may adversely affect heavier soils. 

The second substitution or change I would suggest is much 
more complicated. It has to do with the rainy season crop in 
the first year. The sorghums and millets now grown ate 
relatively poor in that they give small amounts of direct food 
grains and the sorghum especially is late maturing. The com- 
bination of these with several other crops complicates harvesting 
in that the different crops mature at different times and must 
be harvested by hand. The substitution of a crop of maize 
instead of sorghum or millet will give considerably greater yields 
of food grain in a short period. If arbar {Cajanus indicus) is wanted 
as part of the diet, the possibility of devoting part of the area 
to maize only and part of it to arbar alone or to arbar widely 
spaced in rows with interplanting of maize, may be considered. 
Preliminary trials indicate that the divided area will give as 
much or more total yield this way and leave part of the area 
free of arbar during the cold weather. If more than one legume 
is wanted for food, the possibility of interplanting the^ arbar 
with the other legumes, such as urd and mung may be considered, 
again keeping the maize area free. 

The question of use to be made of this area, having maize 
during the rains, is to be considered. I feel that it should catty 
a legume during the cold weather which will definitely add to 
the organic matter and to the nitrogen content of the soil. At 
present there is no legume that can be recommended with confi- 
dence but the desirable features can be listed. I suggest that it 
should be something which can be sown or planted, with a mini- 
mum of preparation, in the stubble of the maize, soinething 
which will make a quick growth to cover the soil and continue to 
grow during the cool winter weather with a minimum of mois- 
ture. If it has a deep root system to get down to deeper mois- 
ture that will be good. In my opinion, it will be better if this 
is a pasture crop which cm be grazed, possibly by controlled 
grazing by staking the animals, rather than a crop to be harvest- 
ed. Any production in excess of the amount the animals can 
use may be harvested for hay to be used later or it may be 
plowed down as green manure. If it is sufficiently green, it 
may be mixed with bbusa or other straw or stover as a feed 
supplement. A desirable feature would be for the seed to 
lie in the ground and be dormant till the right season and then 
germinate without the necessity of reseeding each year. A 
number of clovers have been secured to be tried under these 


tfocditions. When growth stops in the spring and before the 
crop is entirely grazed, it should be plowed under for manure. 
In the traditional rotation, this will give two crops of the green- 
manuring-soil building type following one another, ^ Some 
modification of the rotation may be considered to avoid this, 
such as a hot weather crop if irrigation is available or a legume 
to be harvested in time to plant winter small grain instead of 
green manure. 

Another type of substitution needs to be considered. At 
present the diet of India seems to depend too much on food 
grains and not enough on other types of food. Grains have 
certain definite advantages. They are easily stored, are . good 
food and tasty. Their preparation into food is understood and 
people are accustomed to them. On the other hand, the total 
amount of food that can be produced per acre from some other 
types of crops is much greater. There is a desirable effect ftom 
' diversity of food in that the diet may be tastier and is likely to 
contain a better supply of vitamins and minerals if it is varied 
than if only one or two grains constitute the bulk of it. The 
various root crops are suitable for substitution for food grains 
in some instances. 

There are several types of root and tuber crops such as 
potatoes, sweet potatoes and the succulent roots such as carrots, 
beetroot and turnips, and radishes. Of these, probably , the 
sweet potato and the potato ate most important as market crops. 
Others may be used as catch crops when moisture is available 
or for family use. 

The potato is capable of giving a large yield of excellent 
human food in the winter season when it would displace small 
grains and winter legumes. To be profitable, either as a crop 
to sell or as a contribution to the family food supply, the potato 
must be planted in the rabi season, and requires good land and 
irrigation. Where possible at least a small patch may well be 
introduced on every holding for home consumption. 

The sweet potato is even more promising. While it has 
been grown for a long time in India, the varieties are not high 
yielding not is the product very tasty. New varieties arc 
available and Dr. Bosm Sen of the Vivekananda Laboratories, 
Almorah, has done excellent work in introducing, testing and 
publicising them. The Institute has also recently made further 
importations of known varieties and of crossbred seed for the 
development pf additional varieties. It is hoped that in the 
hear future, varieties will be available which will give much 
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gteatet yields of better quality food than the local varieties now 
available. Up to now, the sweet potato has been poorly utilised 
in that only the roots have been used. The vines are excellent 
cattle food and the growing tips and tender leaves are an excel- 
lent vegetable similar to other green “sag”. Taking these green 
growing tips from the vines does not harm the plants unless 
very heavy plucking occurs. Surplus roots or small thin roots 
not suitable for human food may be fed along with the vines 
dr dried in the sun and fed as a grain substitute. 

The sweet potato has some limitations. The present avail- 
able varieties are rather long season crops and do not mature 
early enough to be followed by a second crop of the type of 
small grains. They may, however, be followed by such crops 
as pumpkins or lauki (bottle gourds) where moisture requirements 
Can be met. Attention is being given to finding an early matur- 
ing variety which will get off the ground in time to be followed 
by some soil building winter catch-crop if possible. ^ 

What are the possibilities of fruits and vegetable culture on 
the small family farm ? Some fruits, patticulatly papayas and 
bananas, can be grown in small plaintations to yield a large 
amount of food. Place for a few plants may be found near the 
house if some water can be given during the dry season. Some 
vegetables such as certain types of beans and lauki can be grown 
climbing on the house and with no or very little water and 
may supply significant amounts of food. If water can be given 
in even small amounts, vegetables such as the tomato can con- 
tribute not only variety but valuable vitamin content to the diet. 
Even two or three plants, trained to stakes or supports and 
requiring very little space can meet the needs of a small family,, 
or at least contribute heavily. It must be remembered that the 
growing of vegetables is a caste occupation and the introduc- 
tion of exotic varieties may help to break the prejudice. To 
the extent that the farmer can substitute vegetables in his own 
diet, he can release food grain for sale to the cities ; if he can 
also contribute vegetables, even in small quantities per farm, to 
the naarket, he not only increases the supply available bM 
increases his cash income available for purchase of industrial 
products. 

A careful study of the above will show that it adds up to 
a considerable re-design of the traditional type of farming. The 
Suggestioris inaade, for the most part, 
the kin^ o£ cliange heeded, ho 
We mhst Ghaiige^^ m 

duetion from the land, both in yield per acre of a specific crop 
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and the largest number of crops in a given rotation period. The 
crops must be designed to give the maximum of food over the 
period of the rotation, not necessarily from each individual 

• •crop.\^:::"V'^v’ ; ^ 

Much of the program laid out depends on increased fertility. 
After 60 years or more of intensive use of artificial fertilisers, 
we now know that they are effective only when used in connec- 
tion with adequate organic matter. It has been abundantly 
demonstrated in repeated trials in America that time and effort 
devoted to building up the organic matter have paid off in yields 
of succeeding crops. This is basic to any program of improv- 
ing yields in India. Much can be done to increase yields by 
getting better varieties and we should do all possible in this 
direction. However, in many if not most cases, much more 
can be accomplished by increasing the fertility than by changing 
varieties. Both together of course will exceed either alone. 
Increased organic matter can supply nitrogen and bring about 
better soil structure, greater ease of working and greater water 
holding power. To get maximum yields, ir will probably be 
necessary to use chemical fertilisers in addition to increased 
organic matter bat the first step can be taken with the increased 
organic matter which can be grown on the land with little cash 
expenditure beyond the cost of seed. 

To summarise : Re-designing Indian Agriculture means the 
adoption of new rotations and the acceptance of new varieties 
and of new crops. This may involve changing our eating habits^ 
the use of new implements and new procedures. The end result 
can be an increased supply of more tasty and varied as well as 
more nutritious food. We need to continually experiment with 
new crops, new methods of growing them and new methods of 
utilising them. 



' AfeRkmWRE IN THE CHERRApUNJl—LAitKt]^. 

» - ^ SW KHASI HILLS, ASSAM 

^ , - B. M. Pugh. 

iNTRODUCTION. 

Gherrapunji is a fair-sized village, and is the capital of the 
Cheira State, one of the bigger states in Khasi Hills. Cherta- 
punji is situated at an elevation of about 4,300 feet above sea- 
'level in the southern portion of the Khasi Hills plateau whose 
'elevation is about 4,000--6,000 feet and which constitutes the 
inajof portion of Khasi Hills. This southern portion of the 
plateau in which Cheirapunji is situated is about 4,000 feet in 
elevation above the plains of the Sylhet District. The village of 
■Chetrapunji receives an annual rainfall of about 450 inches. 

, Laitkynsew, a village about 8 miles to the south of Cherra- 
punji is situated on a small plateau which is surrounded on 
almost all sides by precipitous cliffs and very steep slopes. 
iThe‘ height* of the plateau is probably about 3,000 feet above 
isea-level, and the amount of rainfall may be about 300 inches 
annually^ Laitkynsew village belongs to Nongkhlaw State, 
another state in Khasi Hills. 

j ; The present report deals with agriculture only in Cherra- 
, punji and its immediate vicinity including the villages of 
Mawsmai, hfawmluh, Sohratim and Mawkdok (or Dumpep), 
and in Laitkynsew and the surrounding areas including the 
, villages of Npngwar and Mawlong ; that is, only those areas 
which I have^ had occasion to visit in the course of my tour, 
^he^tour wasjciy ghort due to incessant rainfall. The report 
is therefore sketchy and incomplete. 

The Cherrapunji area under report seems to belong to two 
agriculturally somewhat different regions which I wish to call 
the northern plateau in which the villages of Sohratim and 
Mawkdok are situated, and the southern plateau in which 
Cherrapunjii Mawsmai and Mawmluh are situated. The Lait* 
kynsew area under report includes the cultivated fields on the 
Laitkynsew Plateau and the adjoining slopes below the plateau. 

Crops Grown. 

In the northern plateau the potato is by far the most 
important crop grown. Other crops grown to some extent in 
this area are maize, Sohphlang {Fkmingm vestita). Broom- corn 
millet {Pankum miliaeceum), fox- tail millet {Setaria italicd), sweet 
potatoes, upland rice, and Kjmbai Ja ( Phaseolus cakaratus). 
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Iq the southern plateau, vegetables (mostly gtgep peas and 
cabbages) are the most common cultivated crops. Potatoes, 
Sohpblang and maize are some of the other crops grown. 

In the Laitkynsew area the crops grown vary with the 
elevation and topography of the area. On the plateau itself 
where wet terraces can be made, rice is a common crop; , On 
the sides of the hills, which are on the top of the plateau, there 
are coffee plantations which were deteriorating but are being 
resuscitated. On the slopes below the plateau various types 
of plants are grown, suCh as the pan leaf f^?iper heth\ orange, 
various other kinds of citrus fruits, jack fruit, betle nut, black 
pepper, banana, pineapple, papaya, and many plants which 
either grow wild or are cultivated and which produce com- 
mercial products and are therefore sold in the matket, such as 
Sohmrit Khtaw {Piper longuni) and bay leaf {Cimamomum ohtusu 
Jolium). 

The potato, as mentioned above, is one of the main crops 
of the area but is principally confined to the plateau area more 
particularly to the northern part of the plateau. In the latter 
area, potatoes poay be grown twice in a year, but in different 
fields. The winter crop is sown in August — Octolaer and is 
harvested in January — April. The summer crop is sown in 
December— January and is harvested in May— June. In the 
southern part of the plateau, potatoes may be grown three times 
a year. The first crop is sown in January — Februaiy and is 
harvested in May— July. Tne second crop is sown in August — 
September and is harvested in January. The third crop is sown 
in November and is harvested in March. 

The varieties of potato preferred in the area are : (1) Up- 
to date, (2) Arran Consul, (3) Windsor Gistle, (4) Magnum 
Bonum, (5) Inverness Favourite, and (6) King of Potato. These 
varieties may be tried out experimentally under controlled con- 
ditions in the two areas mentioned above, and their yields 
found out. This may give the Department of agriculture data 
for recommending suitable varieties for these areas. A more 
careful study of the adaptibility of each of these varieties may 
also be made with a view to finding out which varieties are 
suitable. A short desaiption of each of these varieties and 
other varieties that have been issued by Government from the 
Upper Shillong Farm would be very helpful to the culti- 
vators, not only in the Cherra State, but in the whole of Khasi 
Hills as well as in the other hill areas of' the North-East 
;:Ftdhtief ;:Agehcy,l'-^^^ • ^ ^ ^ ' 
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Most of the potato in the area is grown by the method 
^which^is known as “Jhuming” or shifting cultivation. The 
land IS cleared of jungle or grass, and the sod is then turned 
upside down with the help of Khasi hoes known locally as 
inohkhiew ” ^(« kodali” in Nepali, and « pharwa” in Hindus- 
tani). The sod and the soil are built up into raised beds which 
are about 5 X 15 • Between the beds water channels are made 
which carry off rain water during the rainy season. The beds 
are about one foot higher than these water channels. The 
teds tun up zDd down the slope and not across the slope. 
When the sod is dry and combustible, and just before the 
beginning of the rams, the sod is set on fire. The grass under 
sod bums with a slow fire for a period of about two or three 
days.^ When the burning is complete, holes are dug in these 
raised beds at distances varying from 12 to 14 inches. Well- 
decomposed cow manure is then put in these holes and potato 
seeds are then dropped in each hole. The potato grown in 
this way is known as “phan bun ”, referring to the method of 
preparation of the field, or “phan lam” (field potato), as 
distinct from the garden potato. Garden potatoes are those 
grown in permanent gardens which are usually terraced. The 
potato grown in this way is known as “phan kper ”. Potatoes 
in these gardens are grown from year to year and not after an 
interval of several years as in the case of field potatoes. Some 
cultivators are of the opinion that potatoes grown in gardens 
suffer from disease more than those grown in the field There 
seems to be some truth in this contention. The following mav 
be the reasons for this phenomenon: (1) In garden (U terraced) 
sous, as potatoes can be grown from year to year in the same 
held, the organism causing the disease may live from one year 
to another. It would be advisable, therefore, for the culti- 
vators not to grow potatoes in their garden soils for about 
three or four years if a potato disease has appeared in the potato 
crop grown in these soils, (2) Garden soils are not so well 
drained as fields soils. Such conditions also favour the spread 
of the disease. Cultivators should therefcre provide proper 
drainage in garden soils, (3) Heating the soil by burning dried 
leaves or_ grasses may kill the organism causing the disease, as 
5 ^ temperature of about 
^ r. The garden method of planting potatoes is however 
a better method as it allows a more or less permanent cultiva- 
tion in stead of the shiting cultivation which is so very 
destructive to the soil as it facilitates soil erosion. Even if 

cultivators would zig-zag those beds and have them run parallel 

to the contour of the field in stead of up and down the slope, 
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much of the good surface soil would be prevented from going 
down to streams and rivers and ultimately to the sea. Potato 
cultivation with the “ jhum’’ system is mainly responsible for 
the present impoverished state of the Khasi Hills due to the 
removal of the top soil. The Cherra State is now denuded 
of most of its cultivable soil and therefore possesses little except 
bare hills which can only become cultivable once again after 
years of systematic afforestation and through the prevention 
of wanton burning of indigenous grasses and shrubs. 

Potatoes sprout in about ten days after sowing. During 
the season the potato plants are earthed up two or three times. 
This is also done by means of a small Khasi hoe. This earthing 
up also helps control weeds, and aerates the soil. This last is 
probably necessary as it is believed that potato roots need 
oxygen for their proper development. The amount of seed 
sown per acre is about 10 to 12 maunds. This high seed rate 
is due to the fact that larger tubers than those commonly used 
in the plains are used in these hill areas for seeds. When the 
crop is ready for harvesting, the “mokhiew” is again used for 
digging the potatoes. The normaU yield is about 80 to 100 
maunds per acre. 

While the potatoes during the time I visited the area (second 
week of May) seemed to be quite healthy, yet several diseases 
were detected which, I understand, did a great deal of harm in 
other years to the potato crop. The most injurious of these 
diseases seems to be a blight caused by a fungus known as 
Phjtopthora injestdns. This causes the sudden droopping of the 
stems and leaves and gives them a black or dark appearance. 
This disease may be controlled by spraying with Bordeaux 
mixture (6 lbs. of copper sulphate, 5 lbs. of lime and 50 gallons 
of water, all mixed in some wooden vessel), or with Pyrenox. 
Certain preventive measures may also be adopted in order to 
control this disease: (1) Only a potato from a healthy crop 
should be used for seed, (2) Government may take upon them-, 
selves the responsibility of growing potatoes for seed purposes, 
and sell only potatoes which have been known not to suffer 
from blight, or they may certify certain potato growers as 
potato seed growers. Fields of certified seed growers would, 
therefore, be always subject to inspection by Government. 

Another disease that seems to be quite common is a root 
disease caused by a fungus known as Khi^octonia solani. Plants 
at various points on a field are noticed to droop suddenly and 
after a few days they die completely. This is due to the attack 
of the above organism on the roots until the injury reaches the 
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conducting tissues, thus stopping the flow of water from the 
roots to the stem. Unlike the plants that were attacked bv 
blight wkch seemed to have been attacked en masse, the plants 
which suffer from this disease were attacked singly and in 
various parts of the fields. The higher lands which contained 
less organic matter or which were perhaps better drained than 
the lower lands seemed to have had more plants attacked by 
this disease. In this respect the conditions causing the incidence 
o this disease seemed to be different from those which caused 
the occurrence of blight. Plants attacked by this disease can 
ror the present, only be taken out and destroyed, so that the 
plantT^™* spread in the soil through these diseased 

Another disease that seemed fairly common is one known as 
mosaic which ts caused by an ultra microscopic organism known 
as a virus. This causes the leaves to curl and the plants to be 
dwarfy. This disease may be responsible for the so-called deterio- 
ration of seed potatoes. The disease may remain in the tuber 
and continue to increase from year to year, so that in a few 
years the yields obtained from seeds of these diseased tubers are 
very much less than those obtained from new imported seeds. 

th locally known as “nyang pulit” (Can- 

thans sp.\ a red headed blister beetle with a black body, appears 
seriously to iniure the crop. This may be controlled by spray- 

in^l^ ma^kef ' ^ or other insect sprays now available 

Sohphlang (P/emngia vestita) is another important crop in the 
area, but is confined to the Cherrapunji plateau only. It very 
otten foUows a potato crop and is therefore grown in the second 
year in Jhum fields. The crop is sown in February— May and 
is harvested in August— November. About i maunds of seed iu 
the torm of small tubers are sown per acre, and this yields from 
30 to 40 maunds. ' 

This crop is peculiar to the Khasi Hills, Assam. It is not 
grown, as far as I know, in any other part of Assam or India. 
Ihe plant is small and usually bears numerous stems which ate 
somewhat straggly, and grow to a height of a few inches only, 
say 8 to 10 inches. The portion of the plant that is eaten is the 

and white tuberous underground stem just below the crown, 
ihis IS eaten raw after washing oflp the upper part of the skin by 
constant rubbing m water or after peeling the skin as it is 
somewhat pungent. These tubers contain mostly starch but 
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may also possess a fait amount of protein as the plant is a 
legume. ; :; ;:;;v 

The disease that is said to attack the crop sometimes, is one 
that affects the skin of the tubers, giving them a dirty colour. 
The tubers attacked by this disease are also very disagreeable to 
taste. When damage is serious, the tubers begin to rot. The 
disease may be related to the scab disease of the potato. If this 
is true, this crop should not follow potatoes in rotation. 

Mai\e is also an important crop, especially in the Cherra 
plateau. The crop is grown usually in gardens and only 
occasionally in “jhum” fields. It is sown in April and reaped in 
October — November. Two varieties are mostly grown, the 
“Dem Lieh” ot White variety of flint maize, and the “Dem Stem” 
or yellow variety of flint maize. “Dem Saw,” a red variety, is 
occasionally found, but is not popular. 

■ I . ^ ; I' 

The crop is a vegetable, but if harvested when fully ripe, the 
grain is used as cereal. A portion of the crop is also used for 
making a liquor which is preferred to rice liquor but is not 
considered as good as the liquor obtained from finger millet. 

In the Laitkynsew area wet rice is grown only on the 
plateau. In the Cherra area, upland paddy is occasionally sown 
in ‘‘jhum” fields. The latter is therefore not important. At 
Laitkynsew the paddy sown is always transplanted. At Lait- 
kynsew, seeds are first sown in a wet or moist nursery 
in the beginning of April. When the seedlings are about six 
or seven weeks old, they ate transplanted into wet terraces 
which have been prepared, just before transplanting. The 
preparation of these terraces consists in turning over the sod 
and letting water into them to facilitate puddling. This is 
done by treading with the labourers* feet. Two or three 
seedlings are put at each point at a distance of about 6 or 8 
inches from one point to another. The field is then left sub- 
merged, at a depth of about four to five inches, throughout ' 
the growing season. No other care is given to the crop. It 
is then ready for harvesting in November or December. 
While there appear to be two varieties commonly grown in 
the Laitkynsew area, the White and the Red grained, the local 
people seem to prefer the White to Red for eating purpose. 
Paddy is grown from one year to another in those terraces as 
otherwise the soil becomes quite hard and more diflficult to 
work if left fallow even for one year. Paddy soils at Laitkyn- 
sew are very deficient in humus. The addition of organic 
matter in the form of farm manure ot compost from village 
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wastes, oic of leaf mould, would greatly add to the meagre 
amount of organic matter now present in the soil. 

important fruit crop of the Mawlong and Nongwar villages 

which are Situated on the slopes and which are to 

t e cast and west of Laitkynsew village. The orange area of 
these Villages is part of the citrus fruit area on the southern 
slopes of the Khasi Hills which is also the region where the 

^ The method of growing oranges in this area seems to be 

Seeds from fully ripe fruits obtained from old and healthy 
trees ate collected and are sown in small beds which are rich 
in organic matter. Seeds are sown on the first onset of the 
monsoon rams which is usually in the month of February or 
March. When the seedlings are about 4 months old, and 

wben the monsoon season is well-advanced, the small seedlings 

are transferred to another nursery, usually in the middle of an 
orchard, where these seedlings are to be planted ultimately. 

The seedlings m this new nursery are planted at a distance of 

about 14 to 16 inches apart. Here they are left for a year or 
two until they are ready to be transplanted finally into an 
orchard. Occasionally there is one more transplanting before 
they are finally transplanted, so that they may be transplanted 
up to three times. Toe distance of planting in the orchard 
Is only about 8 to 12 feet which seems very close for most 
^rieties of oranges arid for most orange growing areas : but 
the orchard that I saw did not look very crowded although I 
was told that the orchards were about 20 to 25 years old. Fhe 
very steep slopes on which these orange trees are grown the 
poor soil conditions, and perhaps the variety, are probably 
some of the reasons why these trees can be planted as close as 
they are now. ^However, I am of the opinion that orange trees 

planted at h distance of about 14 to 16 feet^^^ 

more and yield more fruit than those nqw planted 8 to 12 
feet^ apart. Orange trees raised from two-year old seedlings 
begin to bear in the fifth or sixth year after planting. I was 
-told that formerly there were orange orchards which were about 
.100 years, old^ but that they now no longer exist. I was told 
that newly planted orange trees do not thrive well in old 
orchards* 

frees:; in tliis: area^seehi 

niala^es 
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malady is what is generally considered as a “die-back ” disease. 
This disease is characterized by the d^ing back of the smallei:. 
branches from the tip downwards towards the larger stems, and 
ultimately it causes the death of the tree. The tree affected by 
this disease generally dies in two or three years. This malady 
is known locally as “ yap yong.” 

Another malady which may be due to the same causes as. 
those that produce the die-back is the appearance of young and 
diminutive leaves which later become yellow or bronze in 
colour which in the course of a year or two cause the death of 
a tree. This disease is considered by the local people as being 
contagious as it usually affects a whole orchard. However 
this may be physiological, the environmental conditions (soil 
of climate factors) being probably responsible for the death 
of the trees in the orchard. Other maladies were reported to 
me, but I“Vas not able to see them in the course of my tout. 

Orange trees are also attacked by stem borers, probably 
all larvae of certain beetles. One of the most troublesome of 
these borers is Monohammus versteegi, Ritz. The larvae or grubs 
bore into the wood of the tender stems resulting in the wither- 
ing away of the leaves and the drying of branches which are 
attacked by these^ insects. These insects may be destroyed by 
probing with a wire or by using carbon disulphide or ‘‘ D. D. 
T.” Powder or “ Gammexane.” 

Scale insects, probably of various kinds, ate also very 
common in the area. They also seem to do a great deal of 
damage to orange_ trees. Spraying with kerosine-soft-soap 
emulsion may be tried out for controlling these insects. 

Besides the above diseases and pests, orange trees are occa- 
sionally parasitized by a flowering plant {LoraafJtas sp.). This 
plant propagates itself on orange and other citrus trees by seeds 
probably deposited by birds carrying them in their beaks or 
through their droppings. It seems _ desirable that all orange - 
grove owners co-operate in destroying these parasitic plants by 
removing them whenever they can be found. 

The most common disease on lemon noted in this area is 
canker caused by xanthomonas citri. This disease attacks leaves 
and fruits. The leaves thus attacked lose their effectiveness in 
the manufacture of plant food {photosynthesis) and the skin of 
the fruit becomes rough and consequently disfigured as the 
result of the damage caused by the organism. Young leaves - 
were the ones most affected. This may be simply due to the 
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SsSsriom^thr/nfrrTTi^ tiansfetred the 

aisease trom the mfected leaves to the new leaves, while oldei- 

SSrcdt:1is“.““= d,, se.soa S' 

a..?4rs rrss: ST 

and the prevention of soil erosion. Metho^of cowroU ini 
weeds_ m the orchard also seem to be tied up with this oroblem 
^maintaining a poper amount of organic matter in tS so? 

with a ‘4ao’» and 

leaving them to rot and also to cover rhe cnii ^ 

WMhing of the soil by the rain water. The prop^Sie'of 
mtiog the weeds with a view to ra&taining the 

organic matter and preventing soil erosion should also^^hl 

mentioned ^ 

by a lack of organic matter in the soil Tiif» 
addition of organk matter in the form of farm yardT manure^or 
ftom village wastes, dr leaf mould, or^in the forTof a 
cover crop will greatly improve conditions in the sdh ^ 

Budding or grafting is almost unknown in the arf.^ tu- 

method of propagation may be more generally SLnstrat Jv® 
the cultivators, as trees propagated bv bnf 1 r?inr>^ emonstrated to 

rariier than those gtom ^ol, seediLgs But “ome“cSS°® 

ate of the opinion that ttees from Seeds ara T. • 
and last longer. seeas are more vigorous 

orangTgraw?: TraSeto 

of which there are two types the olra. ^ ^soh mad” 
“soh myndong,” the rough lemon /r^ ^ dwarf ; 

(C Umettmdes ) ; ‘soh sying” or “adha jamifMn^Ai 
assmmsts Bhattacharya and Dutra)* “soh khdkt” 
there are two types, one of which Lar^ j ^ 

..or four (probably a J>arad/s/, a grape frukT aid 
fruit smgly ; i‘soh infong’- mealfagTe “kstin/ ft?.“ T 
SO called because it bears fruit fhronohnnf ftuit and is 

tiang,” (<7r/m Wr), “soh fc^” of “sL 

“sohsyiem” (a kingly fruit), “soh shrieh” Assamese, 

All these citrus fruits at present have Iktle commef f f 
ance. A fairly comprehensive totnmercial impott- 

fmits in this Lea lounTmToSn 
value not only to India but also J the 4hole^w^I4 

They call C, mZntivm " kTunTiLk! “‘^ThqTSll C. maZ X? '■ ' 
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‘Beth IciS (Piper betk) h an important crop in the slopes 
below Laitkynsew. Yet cultivatioo, for the most part, seems to 
be haphazard as the vines are planted at the foot of all kinds of 
trees, or at the foot of such trees as jack, and betle nat palms, 
which are grown haphazardly in the orchard. Some betle leaf 
cultivation is more systematic in that the fields are laid out in a 
special area which is capable of being irrigated from small 
springs. 

The method of propagation consists in taking cuttings from 
old healthy vines and planting them as stated above, either at 
the foot of certain trees or in an area in which tree supports are 
provided. The area in either case, is fairly well shaded, as betle 
leaf grows better under some shade. These cuttings maybe 
four to five feet long. Shorter cuttings than these maybe 
planted, but they may take longer time to yield mature leaves 
for the market. The longer stem cuttings may yield their first 
leaves for the market in about two years. Some cultivators 
wash the cuttings before planting, as this is believed to prevent 
the early appearance of a disease which, as far as I can find out, 
is a blight caused by a fungus known as 
If these cuttings are washed in Bordeaux mixture (2 lbs. of 
copper sulphate, 2 lbs. of lime and 60 gallons of water) or in a 
solution of Pyrenox the results probably would be better. 

Betle leaf receives very little care afterwards except occasional 
weedings ; and, as stated above, irrigating, when such facilities 
are available during the dry season. Betle leaf vines continue to 
bear for very many years, probably even up to 40 years, if they 
are not attacked by disease. 

The most dreaded disease on betle leaf seems to be the blight 
mentioned above. The symptoms of the disease are circular 
blackish or darkish spots on the leaves, which increase in size, 
gradually resulting in the rotting of the major part of the leaf. 
The leaf stalk (petiole) and the stem may also be attacked, giving 
them a blackish or darkish appearance. The disease may also - 
cause splitting of the bark in the stem. The cultivators ate 
familiar with the disease and are somewhat acquainted with the 
nature of its spread. For that reason, they usually will not enter 
their betle leaf cultivation without washing themselves inclu ding 
the clothes they wear. They are also definitely of the opinion 
that the lower leaves are the ones usually attacked first. ’ For 
that reason they prefer to allow their vines to climb up very 
tall trees although this makes it diflScult to pick the leaves at the 
time of harvesting. They are also of the opinion that irrigated 
plants are more susceptible to the disease than the unirrigated 
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plant through irrigation water. Their 
e disease is by scraping the portion of 
disease appears or by cutting off the 
diseased. If, after scraping 
.the disease may be cured. It may also 
:he knife in mercury chloride solution 
IS used to remove a diseased portion of 
seems to spread more rapidly during 
nay be due to the spread of the spores 
le to the splashing of rain water. In 
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(P.hetk) and to black pepper which grows in a 

more or less wild^state in the Npligwar and MawloIHrea is 
very much valued for its fruiting spikes which are dried in’the 
sun as they bting an enormous price in the market. The sDike<? 
are bought probably for their medicinal value. As the plant is 

its culture is very important. 
This, I think, has not been done. • ^ F^nauc. 

The banana is grown m the Laitkynsew-Nongwar area and 
to some extent in the Mawlong area also. Three types of 
banana are commons (I) «Kait Syiem” oi “Kait Shini” known 
in Bengali as Chini Champa, (2) “Kait Khun” or “The banana 
for feeding to babies as it is not sweet because it contains 
little sugar, and (3) “Kait Jingka” or “Kait Jrong” the baSna 
mth long ‘Augers”. The first is grown at lowe? elevatfons of 
thi area whereas the p Jer two are grown at higher elevations. 
But of the latter two, ‘Kait Khun” is grown in medium ferHlp 
soils whereas “Klmit Jingka” is grown in fertile soils, mostly 
,in gardM soils. Even then, the yield of “Kait Jingka” is not 
as much as that of “Kait Khun” although the fruits of 
the former pre bigger and longer than those of the latter. “Kait 
Jingka is however grown because of its very superior quality 

The mc^t important problem in connection with the 
growing of bananas seems to be manuring. Farm yard manure 
compost of village wastes, or leaf mould may be applied. The 
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othchatds in pattiall 7 sheltered situations, where the soil is 
well-drained and is fairly rich in humus material. The plants 
are propagated by offsets, or “Suckers”. Crowns from the fruit 
are also used but these take more time to mature whereas 
suckers usually come into bearing in fifteen to twenty months. 
At least three varieties ate recognized in the area : (1) Queen, 
(2) Ceylon, and (3) Local or Desi. The plantation may last for 
from six to eight years but replanting after three or four years 
is preferred. 

Millets ate found almost entirely in the plateau area only. 
Broom- corn {Panieium milt mum) and fox- tail {Seiaria italicd) are 
the most common. Job’s Tears {Coix Laehtyma Jobi ) is not 
very common. Finger millet (Eleusine coracana) is not generally 
grown in this area, but is grown on the slopes towards the 
valley of the Cherta State, an area which I was not able to visit 
at this time. 

Of these millets, “broom corn” is preferred for eating pur- 
poses to “finger”, “fox-tail ’, or “Job’s tears”. All these millets 
ate cooked in the same way as rice. Job’s Tears is sometimes 
ground into flour which is used for making small local breads 
known locally as “pu sohriew”. For the purposes of making 
beer or liquor, finger millet is preferred to the other millets. 
Finger millet is also used ^ for feeding cattle (cows) especially 
in the winter. The grain is fed after cooking. Cattle fed in 
this way are said to give more milk or to put on more flesh 
than those not so fed. 

Cabbages and peas are the most common of the vegetable 
crops grown and are, as stated above, confined almost entirely to 
the Cherrapunji-Mawsmai-Mawmluh-Laitkynsew-Laitmawsiang- 
Laitduh-Phudumsning area, that is, in the Southern part of 
the plateau. These are winter crops. Peas are sown in 
January — February and harversted in March — April, Cabb- 
ages are sown in the nursery in October —November, transplant- 
ed in December and January, and ate harvested in March— April. 
These two crops do exceedingly well in this area. With proper 
manuring the crops are quite healthy. Cabbage however is 
often attacked by certain caterpillars which are 'larvae probably 
of the “Cabbage butterfly” which possess yellow wings with 
dark spots on the wings and with a wing expanse of about 1 1 
inches. The caterpillars can be easily killed by spraying early 
in the season with “gammexane” or with any of the insect 
sprays which are known not to be injurious to human beings. 

It seems that cabbages are also attacked by cutworms which 
ate also kaova to attack potato seedlings. These ^te alsq 
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1 he insects ^ety Xn ‘cu“ otag^ sfedS 

stems. These insects mav^ be ^controllfd of the 

b..«. such as a G^^tolss^ a"nd 

^hes?£tajISf?„tatofer *>'«. «<ii- 

Animal Husbandry. 

plentiful in^ atea!*^*^Cow?m1?k a^°the ti^ “ot 

was quite scarce. This was esoecialL*^ ^ visited the area 
foot and mouth disease which ^seem/ t epidemic of 

every year. Proper instructions “s to hot ^"^^^^itnost 
disease may be issued to the cultivators Tn 

pamphlets or through newspapers. form of 

iMPLiiMENTS. 

The “mohkhiew” and “dao” «if/» <-h« • i 

ments used. There are two «°“ Zi imple- 

(1) the ‘'mohkhiew koidi’> or “prisoner’s^op”^^^?' ^^^^^*^ ' 

one that was introduced to fhe which is probably 

“mohkhiew khasi” or “KhasI hoe^’ of wW ^ u 

sizes : big, medium, and sLl Th/ w 

land for turning over sods for ooram, fi if 

tion, or for paddy lands The smoii ° )hum”cultiva- 

wceding or for interculture and H ts used mostly for 

medium size is used either for turnfo<^^ planting potatoes. The 

up potatoes, etc. ' or for earthing 

Manuring. ' 

The cultivators of this area 9i-«. • . j . , 

of cowdung as manure. But the nieth?^ of f 
IS very wasteful. The dung is een!Sw cowdung 

^ very often dkectly under the ^ ^ 
water falls on it from the roof of the barn,, so that rain 

valuable liquid manure the UtrU ft, * washes away the 
sionaUyth^dungrcoile^ Occa- 

the eaves of a bL. S these m.rho^^ 

Ihe cultivators should learn that the moJ ^i® bad. 

manure is the urine. TUs should bTcms?!^ <F*" °/ ““ ' 

cautions may therefore be taken in S®'^eral pre- 

This grass IS then collected and piled wi‘thcwt'n°g,‘’ ifpZTtili ' 
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t&e liquid manure from the barn may be allowed to flow into 
a pucca pit where it is collected and either made use of directly 
in the fields or poured on top of a compost heap described 
herewith. The cowdung removed from the barn should be 
piled outside on a raised ground in the rainy season, or in a 
pit in the dry season. If grasses or vegetable wastes are avail- 
able, these should be spread on the floor before putting the 
cowdung. Alternate layers of grass and cowdung are then put 
in a heap until it is about 3 to 4 feet high. The heap * should 
be so made that very little rain water in the rainy season gets 
inside the heap. It is therefore desirable tp have the heap 
covered with straw or any other material in the rainy 
season. The principle to follow is not to allow the pile to be 
too wet pr too dry. This method of making manure is known 
as composting. In about three or four months the manure 
will be ready for application. ~ 

Some cultivators, especially in the northern part of the 
plateau, use some bonemeal and oil-cake in their fields. This 
is to be recommended whenever it is found to increase yield. 
Some cultivators are of the opinion that the addition of oil-cakes 
has a bad effect on the physical condition of the soil. This is 
doubtful. 

Demonstration farm. 

A small demonstration farm run by the Cherra State and 
located near the Headquarters of the ruler of the state would, 
in rny opinion, stimulate agricultural development in the area. 
While this farm would serve mos tly this vegetable area referred 
to in this report, yet one interested in the welfare of the state, 
if put in charge of this farm, would find time to visit otht r 
areas of the state quite frequently . 
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WAR ON THE POITATO 

By 

Dr. William Black, 

Scottish Society ^ Of B^osesreh iti Plant Bfeedin^. 

_ Potato blight is caused b 7 a parasitic fungus, Pbytophthora 
mfestans, which flourishes best under mild and extremely moist 
conditions. The climate of Britain frequently provides these 
conditions, and when they persist for several days an attack of 
{slight in the potato crop is likely to follow. But the weather 
IS notoriously inconsistent, and although blight conditions 
often occur, their duration is normally insufficient to cause 
extreme epidemics comparable with those experienced in 1845 
arid 1846. In those years the crop was almost a complete 
failure, resulting in famine and misery in many parts of the 
country. 

Since that time- blight has been a permanent, if intermittent 
scourge,^ waiting only on suitable conditions to continue its 
war against the potato. It has been responsible for severe 
losses on many occasions, such as those experienced in 1916 
during World War I, when food production was a major 
concern and in 1931 and 1936, when world conditions were less 
critical. Only occasionally during the last 100 years could 
damage by blight be described as negligible. 

Protective Treatment 



. A recurrence of damage on the scale experienced in 1845 
and 1846 must now be regarded as unlikely on account of 
the protective measures available to growers. Methods of com- 
bating the disease have been known for about 60 years, and 
although these have not been consistently applied, they have 
saved innumerable crops from extensive damage. Farmers, as a 
whole, may have been slow to adopt routine protective treat- 
ment, but any hesitancy on their part must bs attributed to the 
irregularity of outbreaks in Britain’s uncertain climate and the 
consequent risk of incurring unnecessary expenditure. 

In recent yeais the greater efficiency of spraying equipment 
has tended to increase the use of chemical controls, particularly 
amongst the specialist growers. Protective fungicides are more 
widely applied by « ware ” growers in order to obtain maximum 
yields of sound tubers. Seed growers, on the other hand, desir- 
ing smaller tubers, can usually achieve their object by killing 
the crop with a lethal spray such as sulphuric acid or sodium 
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If :, the date.'Of Gutbteaks could be accufately forecast, pfo-' 

tective spraying would no doubt be extensively and more effec- 
tively applied. With this end in view, research work has been 
instituted to study the relationship between climatic trends and 

the mamfestation of the disease, so that gtowers may be ad- 

vised beforehand of the critical time to spray their crops. 

Immune Varieties 

, . , fungicidal treatment, properly applied,, can be 

highly efficient in controlling disease, it is clear that the ideal 
means of solving the blight problem is the production of 
immune varieties. Since the middle of the 19th century 
breeders have been searching for resistant types among the 
potatoes available to them, but they only succeeded in proving 
that the necessary qualities did not exist in any of the varieties 
in commercial cultivation. 

The search was continued among related species of the 
potatc^ and it resulted in the introduction of a few wild species 
from Central and South America. Eventually, in 1909, Salaman 
in Cambridge demonstrated that resistance to blight did exist 
and that the character was inherited. Further wild species 
were introduced and employed in breeding experiments which 
by 1926, provided a collection of seedlings possessing reason- 
ably good economic characters, together with complete tesis- 
tance to the blight fungus present in commercial crops. 

Apparent Breakdown 

_ It was thought then that the production of blight immune 
varieties suitable for commercial purposes would follow within 
a few years, but in 1932 many of the so-called resistant seed- 
lings were attacked by the disease. This apparent breakdown 
of resistance was found to be due, not to any change in the 
host plants, but to the appearance of a new specialised strain of 
the parasite. Further new strains have since appeared and 
have proved capable of attacking some of the seedlings which 
were resistant to both the common strain and the specialised 


Past experience thus shows that the breeding of a resistant 
potato variety is liable to be followed by the appearance of a 
new strain of the parasite capable of attacking it, a situation 
wheat ** ^o°^p 2 'fable with that of the rust fungi in relation to 


But perhaps ffiis comparison is not yet justified. The wart 
disease fungus (Synchytrium endobioticum) has also produced 
pecialised strains, yet some old potato varieties have remained 
tree from the disease for over 40 years. It is probable that the 
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future prospects for blight resistance occupy an intermediate 
position between that of wart immunity in potatoes and rust 
resistance in wheat. 

Resistance to Blight 

Resistance to blight is now known to be a complex which 
may conveniently be divided into two distinct parts : resistance 
to infection, and reaction after infection has taken place. The 
former, illustrated by the diflFerent degrees of damage caused in 
ordinary commercial varieties, and by the comparatively weak 
growth of the fungus in certain wild species, can provide only 
partial protection. In the second type, exemplified by the wild 
species S. demissum, resistance is manifested by the hypersensi- 
tive nature oFthe plant’s cells. After infection of such a plant 
has taken place, the cells react quickly and the fungus is 
destroyed in the necrotic tissue formed at the point of entry of 
the parasite. Such plants are virtually immune because the only 
evidence of infection is the presence of tiny necrotic spots, and 
the amount of damage caused is negligible. ‘ 

This characteristic appears to provide a means of combating 
the blight fungus, and breeding experiments are in progress to 
combine it in varieties suitable for commercial purposes. 

Greatest Obstacxe 

The greatest obstacle to success is, of course, the ability 
of the parasite to produce new specialised strains, and therefore 
a degree of resistance in the plant must be built up against which 
all possible strains are powerless. It has been found that the 
hypersensitive condition in S. demissum is controlled by at least 
four major independent genes (hereditary units) each of which 
confers adequate resistance to a particular group of biotypes of 
the fungus. In the course of breeding work, involving 
hybridisation and repeated backcrossing to commercial varieties, 
these genes become separated. In every case where only a 
single gene is present, the variety has been attacked by a new 
specialised strain. A combination of two particular genes 
provides resistance to all the known strains of the parasite, but 
it is possible that these types may eventually succumb. 

The ultimate aim is to recombine ail the genes and so 
reproduce in full, in commercially acceptable varieties, the 
resistMce qualities of the original wild species. Such a recom- 
bination of genes by modem breeding methods appear to be a 
practical proposition, and considerable progress has already 
bees made towards its accomplishment. 
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Haris H C. Saxena, B. Sc. Aa., 

Department of Agricultural Chemistry^ 

Allahabad Agricultutal Institute, Allahabad, U. P. 

Introduction. 

The feeding of livestock, with gteen and succulent feed, 
during the summer months has been one of the major problems 
of dairy farming ini this country throughout our history. 
During these two to four months there is no fresh fodder 
available except on irrigated land and animals have to subsist 
during this period on supplies of dry fodder. In order to 
utilise economically the fodder which is available during other 
months, we should consider the possibilities of preserving 
fodder crops. There are various processes of preserviog fodder 
in vogue in this country. Silage making is one of them. The 
process of ‘ensilage’ consists of preserving green forage crops 
in succulent condition for use out of season. ‘Silage* is the 
name given to the product so obtained and a ‘silo* is the con- 
tainer in which the silage is made. There is little doubt that 
this process is of great antiquity. As early as 1786, history 
records that the Italians preserved green crops for their animals 
by storing them in underground pits. 

While silage is frequently seen at State demonstration and 
experimental farms and some very modern private farms, its 
value appears practically unrecognised in our villages. There 
is an urgent need for popularising this method of fodder preser- 
vation. 

Crops Suitable for Silage Making. 

Maize and the sorghums are the ideal silage crops. At the 
proper stag# they contain enough sugar so that siracient acid 
is produced in the silage frementations to make silage of high 
quality. Forage crops vary in their suitability for making , 
silage and according to Lander (5) the best for Indian conditions 
is perhaps maize, although he has made very satisfactory silage 
from berseem,yo 2 it'< 7 »’, oats and also from shecsham (Dalbergia 
sissoo) leaves as an experimental famine fodder. 

The sweet sorghums and grain sorghums or a mixture of oats 
and beans in the proportion of two of oats to one of beans 
makes an excellent and nutritious silage. Good silage can also 
be prepared by napier, guinea grass and sunflower. With these 
crops there is no need whatsoever qf i^dding a preservative 
u n? 61 a§se§ mineral 
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Legumes when ensiled alone ate not as satisfactory as make, 
because they contain but little of carbohydrates. This dimi- 
nishes the intensity of acid fermentation. This defect can be 
overcome to some extent by allowing the legumes to wilt 
before ensiling or by mixing them with forage of high sugar 
content. 

The best time to cut maize and oats and the sorghums for 
making silage is at the milk or flowering stage, before much 
fibre has developed. 

Kequisties of Good Silage, 

To produce satisfactory silage the green forage crop must 
have certain definite characteristics. First of all it must be 
neither too dry nor too high in moisture content. If it is too 
dry it will not pack sufficiently in the silo and enough ait will 
remain to permit the development of moulds. If the forage 
is too high in moisture, the silage is apt to be very sour or it 
may even spoil. 

To make the best silage the forage crop should have solid 
stems, so that only a small amount of air will remain in the mass 
after it has settled. The small grain crops with their hollow 
stems do not possess this quality. Hence in ensiling such green 
forage it is specially important that the cut mateiial be packed 
well by sufficient tramping to exclude the air to a very great 
extent. 

It is essential that enough acid be produced in the silage 
to prevent the growth of undesirable bacteria that will cause 
rotting or putrifaction. The forage, must, therefore contain 
sufficient sugar or other carbohyarate which can be used by the 
acid-forming bacteria. 

How Ensiling Preserves Green Forage. 

The process of making silage is one of fermentation, and 
^the whole art of making good silage depends upon controlling 
the fermentation within fairly narrow limits. 

This is how the process works. When green forage from 
a suitable forage crop is packed into a silo, the cells of the 
plant are still alive and continue to respire or breathe, 
rapidly using up the oxygen of the air within the mass and 
giving off carbon-dioxide. Within five hours, practically all the 
oxygen has been used up and it is this which prevents the 
growth of moulds which are unable to grow in the absence of 
oxygen* Respiration i$ always accompanied by a rise io tb« 
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temperature when the material may be noticed ‘heatiog’. As a 
result of this increase in temperature and the exhaustioa of the 
air entrapped in the mass, the plant cells die and bacterial 
changes then set in. 

On its leaves and stems, the crop carries large number of 
bacteria which now begin to multiply rapidly, using the sap of 
the dead plant cells for food. At the end of two days each 
gram of silage juice may contain one hundred billion bacteria^ 
These bacteria attack the sugars in the green forage, producing 
organic acids, chiefly lactic acid, the acid present in sour milk, 
with some acetic acid, the acid of vinegar, and traces of butyric 
acid, that which gives rancid butter its pungent and obnoxious 
odour. Of these acids, lactic will be the dominant one in good 
silage and usually constitutes from 0‘57o to 2*0% of the fresh 
weight of silage. 

When the acidity has reached a certain degree the bacteria 
get inactivated and the fermentation is checked and finally the 
action practically ceases. If air docs not gain entrance into the 
mass of silage, it will then keep for a long time with but little 
change. If air does penetrate, the moulds will grow and 
destroy the acid. In making silage, therefore, the lactic and 
acetic acid producing organisms, i,e.. Streptococcus lactic and 
Bacterium acetiih.a.rc to be encouraged, by means of proper packing 
and a judicious occlusion of just the tight amount of air to 
encourage their activity. When properly prepared the silage has 
a sweet or fruity taste. Such silage is very palatable to cattle. 

Types of Silage. 

' Lander (6) mentions an intensive study of the quality of 
silage which was made at Cambridge by {a) inspecting silage 
from a large number of silos and ascertaining the conditions 
under which each was made and {b) by making accurate obser- 
vations of the conditions of the crop as ensiled and subsequently - 
observing the types of silage produced. In this way it has been 
possible to distinguish five distinct types of silage 

(/} Sweet, dark brown silage, 

(«) Acid, light brown or yellow brown silage, 

(«/) Green fruity silage, 

(ip) Sour silage of several forms, and 

(l>) Musty silage. 
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The chief characteristics of these are briefly described as 
follows t — 

I. Sweet, dark brown silage : This is a good feeding stuff 
but it is not the best type of silage. It has a sweet pleasant 
smell but it is rather dry, although it is very palatable and 
readily eaten by cattle. This type of silage is generally produced 
when the temperature rises above 113°C, but is not produced 
below that temperature. This frequently occurs when dry 
crops or those which have been allowed to dry after being cut 
ate ensiled. Such crops facilitate fermentation because they 
cannot be very tightly packed and also because the heat generated 
by fermentation has less moisture to heat, hence the temperature 
rises. Considerable waste occurs with this type of silage due 
to excessive fermentation although the produce is both 
attractive and nutritious. 

II. Acid, light brown or yellow brown silage; This type 
of silage is generally produced when oats or other cereal crops 
are used, specially if they are wilted shortly before being ensiled 
so that the crop contains from 25% to 30% dry matter when 
ensiled. The maximum temperature attained varies between 
86* F. and 104® F., Brown silage is brown or yellow-brown 
and the more yellow the colour the better is the silage. It has 
a pleasant acid smell due to the presence of acetic acid. This 
silage is readily eaten by livestock and is one of the best types 
of silage. 

III. Green ftuity silage ; This type is not very common 
but may be produced if crops are cut before maturity, at the 
milk stage before the seeds are properly formed. To produce 
this type, the crop should be cut and ensiled without delay. 
The maximum temperature attained is bout 86® F, and the 
resulting silage which has a green or olive green colour has 
an attractive smell, is neither sweet nor sour and is relished by 
the cattle. It is highly digestible also. 

IV. Sour silage ; Sour silage generally results when very 
immature and succulent crops are ensiled as the watery fodder 
packs down very closely in the silos and excludes air so that 
little rise in the temperature is possible. It is generally dark 
brown and has a pungent and unpleasant smell, chiefly due to 
the presence of the butyric acid. 

V. Musty silage : Musty silage is frequently found at the 

top and the sides of the silopits. Owing to the excess of air 
present in the pits when the silage is not packed, y properly 
normal formentation canqot t^ke place^ and consequently, 
ippplds develop, ' 
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Cost oj Production oj Silage, 

Jan Moore (7) is fully justified when he says that nothing 
is more difficult to cost than a farm crop because one cannot 
begin at the fixed point and end at another clear-cut point. 
Such arbitrary costs as ‘overhead chages’ should strictly be taken 
into account. In case of silage, quite apart from variation in 
the cost of growing the crop — be it, vaai'zc^jomr or berseem— 
the actual cost of ensiling is of prime importance. 

Very little literature exists in our country on the cost-of- 
production studies of silage. However work by Yashpal G. 
Gupta (3) is worth mentioning. The calculations given by him 
are under conditions at the karnal substation of the Indian 
Council of Agricultural Research. The silo pits under this 
study were 6 feet deep, 30 feet long and 19 feet wide. The 
cost of turning green forage into silage came to about 2 annas 
per maund in 1946. This included charges for cutting, hauliog, 
filling and closing the pits. Besides this a spoilage amounting 
to 10% was also taken into account While determining the cost, 

While preparing silage other factors like capital investment, 
depreciation, and interest are to be considered. Silos of the 
dimensions given above would require 3,460 cubic feet of earth 
to be dug. The charges for this work, according to the Public 
Works Department in 1946, were about Rs. 42. This pit is 
considered good enough for ten years. Taking into account 
the cost and life of the silo, annual depieciation would be just 
over Rs. 4 a year and that this plus the interest and the cost of 
repairs would come to about Rs. 10 a year. One such pit will 
hold about 1,800 maunds of green fodder. So the cost of 
depreciation, interest and repairs comes to about i pie per 
maund of green fodder. 

According to Yashpal C. Gupta (3) the cost of producing 
green jomr in 1946 for making silage was calculated as 3| annas 
per maund. So, adding all these costs, the cost of production 
of one maund of silage comes to 6 annas approximately. The • 
details are as follows 

Rsf a. p. 

Cost of producing %Ktn jofa;ar for silage ' 
making.. .. 0 3 6 

‘ Cost of making silage . . 0 2 0 

Cost of depreciation on capital, interest and 
repairs ; .. 0 0 1 ’ 

Total cost * • 0 3 7 
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Estimates of cost of production of gfeen>»^^r at the Allaha- 
bad Agricultural Institute farm in the recent years have been 
varying form annas 12 to Re. 1. So according to present con- 
ditions one can expect the cost of production of silage to varv 
rrorn annas U to Rs. 1-2 0 per maund. ^ 

'Peeding oj Silage to Uve stock. 

Silage w a succulent food comparable in feeding value with 
the crops from which it is made. The quality, however varies 
greatly according to how and when it is made and the tvoe and 
condition of the material of which it is composed. Good silage 
has^certam desirable qualities quite a part from its nutrient con- 
tent and retains its vitamin A content better than hay. It is very 

fniflw eat more roughage when fed silage and 

roughage, than when they are fed dry roughage alone : this mav 
make a considerable saving in the amount of c^nceLmte 
i^eedcd. Morrison (6) recommends the following amounts of 
silage which can safel^y be fed to various classes of livestock 

TinSf^'o eows : 

Table I. 

Nutritive Values of the Various Materials from n>Uch Silaze 
is Prepared. * 

(Adapted from Lander.) 


1. 

2 . 

3. 

4. 

5. 

6. 

7* 


Silage 


Betseem 

Guata with wheat 


jQWar (dough stage) 
Make (milk stage) 
Oats (milk stage).. 
Smji 

Sbisbam leaves 


8*. Sweet Sorghum 


Q> 

a 

Q 

Digestible pfotem% 

Total Digestible 
Nutrients % 

Nutritive Rotiol: — . 

O 

6 

a 

.2 

AS 

6 

Phosphorus P205% 

24-0 

0-7 

10-3 

130 



30*5 

1*0 

14-1 

12>6 



34*8 


18-4 




25-5 

0-9 

15-7 

1?7 

« m 

» « 

27-9 

1*3 

17-7 

12*6 

« « 


29^8 

0-6 

15*1 

23*4 



27-9 

2-4 

10-5 

3-3 

1-54 

0-12 

25*1 

0*8 

151 

17-9 

0-07 

0-04 


15^ 

O 

<NI 

w 

a 

D 


M 


049 

0-24 
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Hypes of Silo. 

A detailed accouat of various types of silo is consideted out 
of the scope of this article, but the best under Indian conditions 
will be discussed. 

Various types of silo may be used depending on local con- 
ditions. The best type is the tall cylindrical tower which may 
be made of wood or concrete and should be constructed so that 
the walls are air-tight, smooth and perpendicular in order that 
the fodder as it is placed in the tower can settle down into a 
campact mass. 

A cheaper form of silo more suitable for Indian conditions 
may be made by digging a cylindrical pit in the ground com- 
parable in some ways with the above-ground silo tower. This 
pit can be made without any capital expenditure other than that 
of the labour involved in making the pit. The dimensions of 
the pit will be governed partly by the number of animals and 
partly by the nature of the soil. Lander (5) has used kaehcba 
silos 6 feet and 8 feet in diameter and 12 feet in depth. Such 
silos when filled held from 125 to 130 maunds of green fodder. 
It is very necessary to pack the pit very carefully and to give 
some form of lining to a kachsha si\o pit to prevent silage at the 
circumference from being spoiled. 

The pit may be of any shape but Das Gupta (2) suggests 
that a rectangular shape is preferable. This is commonly known 
as the trench silo. The depth and width are generally kept 
equal j the depth should not be less than 8 feet. The' sides of 
the pit must be made smooth so that the exclusion of air may 
be easy and compression may not be interfered with. The 
length may be twice or three times the width or the depth. The 
corners must be rounded ofiF. It is an advantage to have several 
pits rather than one very large pit. 



Very small pits are uneconomical as some fodder is lost in 
surfaces of contact with the earth. Large pits on the contrary, 
take too long a time to fill or empty out. The appropriate size 
may be calculated from the requirements of storage. A cubic 
foot will hold eighteen seers of green fodder at the time of 
filling. There will be shrinkage and losses depending upon the 
moisture content and state of maturity of the fodder at the time 
of filling. 

Taking the shrinkage to be one third, one cubic foot when 
packed will give 12 seers, wet material at the time of feeding. 
A pit measuring 8 ft. deep X 8 ft. wide X 10 ft., long, wfu 
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give 640 cubic feet. If it is stacked on top in a slope it will 
hold ooe-tbitd moie. Such a silo is expected to feed a unit of 
10 head of cattle for about If months, more or less, depending 
on the size of the animals. 

Site for the Silo Pit. 

It is most important to select a site for the silo pit. The 
most essential point is that the bottom of the pit should be at 
least a few feet above the water level during the rains. If this 
is not assured water will percolate from the sides and spoil the 
silage. The site, therefore, should be chosen with great cate, 
preferably on a maund and should have very good drainage. 

The site may be near the cow shed from where the silage 
could be issued for consumption without engaging great amount 
of labour for haulage. For larger pits for big herds a site in the 
fields where the fodder is grown is usually selected. The filling 
operation becomes easy there. For use, the silage has to be 
carted away to the byres. 

Filling the Silo Pit. 

The pit may preferably be sheltered with a light rain-proof 
structure at the time of filling, for, if there is rain at the time of 
filling it will spoil the silage. When the silo pit is entirely 
filled up, it is well to ram it down by men and then allowing 
the bullocks to tread over and press down the materials. When 
an old pit is used all decayed matter and sludge should be 
cleaned out and then the pit should be repaired. 

The top of the pit should be heaped with fodder like the 
slanting roof of a house. An incline of 46 degrees is preferable. 
This slope is also to be rammed and pressed d^own. Over this 
a 6 inch or one foot-layer of ordinary dry leafy stuff or straw 
should be piled up. 

Opening tbs Pit. 

One has to be particularly careful in opening the pit Only 
a small opening is to be made at tbe commencement and only 
that quantity that is needed for the day may be taken out. The 
withdrawal should be gradually along the whole width and in 
sections reaching down to the bottom. If two feet along the 
length has been opened, then two feet should be taken out dowh 
to the bottom layer. During the emptying operation also care 
about the exclusion of ait is to be taken as far as possible. It is 
for this reason that the necessity of storing in a number of small 
pits arises, so that a pit once opened may be finished off quickly. 
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Two types of spoiling ate found in ^ silage. The most 

common is moulding. The other is totting. Both forms of 

spoiling tequire the presence of ait before they can 
The main factor, thetefore, in preserving silage is the complete 
exclusion of ait. Air cannot be excluded unless the forage is o. 
proper moisture content and well packed. Mouldy silage, unless 
around the sides and top of the pit, nearby always indicates a 
lack of sufficient moisture at the time of filling. 


The rotting of silage appears when air gains access to silage 
having plenty of moisture. It is usually found near the top in 
case of pits or doors in case of tower silos, and may be accom- 
panied by the development of considerable heat. 


Advantage of Silos. 

There are a number of advantages that go with the use of the 
silo, but the greatest of all is the possibility it affords in provid- 
ing moist and succulent fodder in seasons when green fodder is 
scarce. A succulent feed is absolutely necessary^ for the most 
economical production of milk. Silage provides^ it for summer 
feeding better than other feeds available during those days. 
The vitamins are better preserved, and the silage makes a_ very 
palatable feed which has a beneficial effect on the digestion of 
cows. 


More nutrients can be grown on an acre used for silage, than 
an acre used for any other forage crop. This is well illustrated 
in lable II, which is under U. S. A. conditions. 


Table II 

Estimaied crop yields, digestible nutrients and Milk Production 

per acre. 

(Adapted from Henderson, Larson and Putney.) 


Cropr 

PoBads" 

peracjce» 

Digestible 

protei%ibs* 

I ^ ' 

Total 
digestible 
nutrients lbs. 

4 pet ceat 
milk lb* 

Corn silage 

12,000 

180 

. 2472 

3862 

Alfalfa hay 

4,000 

424 

2012 

3142 

CoiQ,eai & stover 

3,850 

135 

1960 

3062 
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It is cTident from this table that com silage furnishes more 
nutrients per acre than any other crop. If silage is grown, more 
milk can be produced per acre than with other fodder crops. 

There is less waste in silage than in crops handled in dry 
state. More than one-thiid of the total food material in the 
corn plant is found in the stover. When corn is husked in the 
field and the stover is fed, there is a considerable loss. When 
maize is husked in the ordinary way and the fodder left in the 
field, from 60 — 70% of the food value of the corn crop is taken 
with the eats, while from 30—40% remains with the fodder. 

When the silo is used all the feeding value goes into the 
silo and the loss in feeding value due to fermentations and due 
to spoilage on the top and sides and the losses of the juices is 
just little over 9 as found at the Wisconsin Experimental 
Station (U. S. A.). This in turn leaves 91 % of the feeding 
value of the crop as it stood in the field. The losses in the silo 
due to fermentation though considerable ate much lower than 
those that occur when the fodder is exposed in the field. 

Another distinct advantage of the silo is the large amount of 
feed that can be stored in a given space. A ton of silage can be 
stored in 60 cubic feet, while a ton of hay requires 400 cubic 
feet. 

Silos provide a very succulent feed of high quality at a low 
expense for any desired season of the year. The weedy crops 
which would otherwise be thrown away may produce silage of 
good quality, the ensiling process killing practically all the weed 
seeds present. 

Last of all, when any forage crop is ensiled, specially maize 
or jowar, the forage is removed from the land early so that it 
may be prepared for another crop. 

Ccnelmkn. 

In recent years great progress has been made in the technique 
of the process of making silage and in the immediate future we 
may expect tremendous developments in the extent of the 
practice of ensilage. 
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BUFFALO— THE COW OF PONDS 

% 

O. P. Agarwala, 

Assistant in Dairj Keseareh, 

Allahabad Agricultutal Institute, Allahabad, U. P. 

“ There should be in our opinion no relaxation in the efforts to 
improve the buffaloes’’— iLoyaX Commission on Agriculture. 

Introduction. 

Next to the cow, the buflfalo is the most important animal in 
• Indian Agriculture. Milk production is the chief function of 
the buffaloes in India. But buffalo-bullocks ate also yoked 
for draft purposes specially for heavy traction work. They 
are slow and sluggish, when compared with the bullocks of the 
draft breeds of other cattle. They ate also less able to with- 
stand the extreme heat due to lack of sweat glands and for that 
reason they ate very fond of water. “ Yoke a buffalo and a 
bullock together, the former will head towards a pool and the 
latter to a meadow ”, is a common country proverb. 

Classification. 

_ There are six most important breeds of buffaloes in India, 
which can be classified as follows ; — 

BOVIDAE 


Boffiioes 


Cows 


"1 


BubaJas coffer 
(Gape bufialo) 

Mamcems 

(Long, straight and well thrown 
back horns) 

Nagpuri buffalo 


f 


Bubalus arni Bos tmrus 
(Icdkii buffalo) 


Bos indkus 
(Indian Cow) 


Spkomus 

(Much sbotter but well 
curved horns) 


V 


£. 


Hea^ type 

(Mumh and Jafktabadi 
buffaloes) 




Medium type Light and 

(Mehsana and Nil! 

buffaloes) (Surti buffaloes) 

Bubalus arni is said to be indigenous to India and the Indo- 
Malaya archipelago and is found wild in the swampy terai area 
at the foot of the Himalayas and in parts of Assam, Burma 
and Central India. The domesticated form of this species is 
found not only over the whole of India and the greater part of 
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the Straits Settlements but it has spread to Asia Minor and 
North Africa. It was introduced in the 6th century to Italy. 
It was in Syria in Neoli hie times but may not have been 
domesticated until neat Christian times. It also existed in the 
Atlas regions of North-Western Aftica even after the Neolithic 
'■ rimes. ^V: " ^ 

B. Caffer is a savage buffalo species of South Africa. It 
has never been domesticated. It offers exciting and even 
dangerous sport to the big game hunters. 

Of the Indian breeds of buffaloes, the breed Murrah which 
constitutes 20% of the entire Indian buboline strength, has done 
the best. The native places, milk production and the weights 
of mature males and females of some important breeds of 
Indian buffaloes are given in table I. 

TABLE I 




Milk ptoduc- 

Weight 

Weight 

Name of breed 

Native place 

tion per 

1 of mature 

of mature 


lactation* 

male(^> 

female ( > 

Mufiiah « • 

Southefn Punjab 
and Delhi , j 

1 6000—9000 

1000-1800 800—1600 
lbs. lbs. 


NUi 

Mehsana 


.. Valley of Sutlej 5000—6000 1300 lbs. 1000 lbs. 

tiver 


Baroda State ... 4000—6000 


Surd ... . G 



* The data aje ficom the Governtneat Military Dairy Farnw.fS) 


Importance. 

There is no doubt that the buffalo is the most important 
milch animal of the village folks of India. In comparison to 
the cow, the buffalo is more resistant to diseases, it gives more 
milk with a higher fat percentage and has greater ability to 
utilize large amounts of roughage. These characteristics of 
the buffalo have made it most popular among the villagers of 
India. 
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BflEEDING. 

Very little work has been done on the breeding of the 
buffaloes. Next to goats, buffaloes are the most neglected 
milch animals in this country. The reverence in which the cow 
is held in India and which is extended even to nilgat^ simply 
because of its resemblance in name, is, however, denied to the 
buffalo which is more closely related. This is probably due 
to its dark dingy color which is not liked by an average Indian 
due to some supersition attached to it. 

State help has been denied because of the policy of the 
Government in the past, and to some extent at the present 
time also, of breeding a dual-purpose animal. It has now been 
demonstrated that there are fundamental reasons against this 
policy*. To breed both draft qualities and milk into the same 
animal seems genetically impossible. According to the Royal 
Commission on Agriculture, the buffalo should be patronized 
for milk production and the cow for the production of draft 
bullocks. The dangers from the dual purpose breeding policy 
was rightly pointed by the Royal Commission on Agriculture 
... in the following words : 

“ In attempting to secure more milk from the fine type 
of draft cattle still to be found in many parts of India, there is 
a real danger that the qualities which have in the past com- 
mended them to cultivators, will be lost.” 

Number. 

Indian buboline strength is 195'72 lakhs, which is 32’3 
per center of the total Indian cattle population and 83-6 per 
cent, of the world’s buffalo population. Of these, 97’9 per cent(^) 
are domesticated in rural areas and the rest in urban. Buffaloes 
are distributed throughout India, However, the density of dis- 
tribution varies from state to state. 

The number of buffaloes per square mile in undivided India 
• according to Das Gupta was 34, including 42'6 in U. P., 29’7 
in the Punjab, 18-7 in Bihar and Orissa, 16*8 in Madras, 14 9 
in Bombay, 3*4 in Bengal, and 2-0 in Assam. 

The distribution of the buffaloes for unit of human popula- 
tion is the highest in P. E. P. S. U. (25 buffaloes per 100 
persons) and the lowest in Orissa (3 buffaloes per 100 persons}. 
The all India average of density works out to be i3 buffaloes 
per 100 persons. 

* Thh is the opiaioa of the authot aad it has nothing to do with the Imtltute bteed* 
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U. F.CQQttibutes 43*9 lakhs <’> to the buffalo population 
of India. 

Milk Production 

Buffalo milk is considered not suitable for infant feeding 
because of its higher percentage of fat and the bigger size of 
fat globules than cow’s milk. However, Levinef-** reports that 
allopathic physicians in China prefer buffalo milk to cow milk 
for infant feeding, where modified milk is required. This is 
because of the ease with which it lends itself to modification. 
He states that 100 gms. of Chinese buffalo milk with 18 gms. of 
sugar made up to 300 gms. with water brings the composition 
of the modified milk very neat to that of human milk. 

The composition of buffalo milk varies from country to 
country as shown in Table . 


Table III 



specific 

gravity 

Water 

(%) 

T. S. 
(%) 

Fat 

(%) 

Non.fatty 
solids (%) 

Ash 

(%) 

ladiaa buffalo ... 

1'0300 ' 

81-74 

18-26 

8-11 I 

10-15 

•82 

Egyptian buffalo 

1 

1-0324 

8309 

17-91 

7-95 

9-95 

•78 

European buffalo 

1-0333 

81-94 

1804 

9-07 

8-97 

-88 

Chinese buffalo 


76-98 

23-08 

12-46 

10-62 

•88 


For comparative study the detailed composition of buffalo 
and cow’s milk ate given below : 


Table IV 



Water 

(%) 

Total, 
solids (%) 

Solids- 
not Fat 

(%) 

Fat 

(%) 

Proteins 

c/o 

i 

Lact- 

ose 

(%) 

Ash 

w 

Buffalo j 

81-74 

j 

18-28 

■ ■ 

10*15 

8*11 ’ 

4-33 

5*00 

: : ( 

0-82 

1 

Cow, milk ... 

85*28 

14-72 

9-05 

5-67 

3-60 

! 4*69 

w.— .1 

0*72 
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Sf K annum(>) ] and Assam r^mk“ 

per buffalo per aonam'>< i Th^» k/=c<- «.i j ^bs. 

mhtra, wifere the ““erai'e y I IT 

per annum<”. The average nvS u i, P®^ 
the country is lini fkc S® ^ u P P®^ annum in 

ofacoTgs”®. 'iLu ‘>»'f‘i“«,hS 

duction per buffalo per Tnnum’is^ 2 ^ 0 ^^’ fn^ pto- 

that of a cow [626 Ibs.^-^^ ‘s 1240 lbs. « > which is twice 

duction of milk in the Indian Union u ^°*al gross pro- 
5826*9 lakh mautds. Of this total 50 - 2 ^ estimated to be 
milk. Among the siatM TT p (?) j ^ P^^ buffalo 

ofbaffaio-millc, rtcb amounts tl' 68«4 'hkh?'*™ ' “ j 
annum, ; ,. 26-1, pet cent of the tot.) k <t i “mi ™»“Ods per 

I“TtT' *= >“« Moant of SSo”milk'’ 

mUk podri^‘‘^rsTln'iim‘!,',Id°o''’h'°“‘ 

- ~e”-kted t p^dnS 

buffalo uMd^'a HSodmbDmem "’rh *= 

the better it will be for tk<. sooner it is done, 

is fast deteriorating. situation of the country which 
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BOOK REVIEWS 

Fam Book-keeping by Chater Sain Jaia, 420 pp. 7| X 5, 1950. 

Published by the author, Indian Agricultural Research 
Institute, New Delhi, Rs. 5. 

This book will be useful to students of agriculture and to 
well-to-do educated farmers. The book is divided into two 
parts besides the first two introductory chapters. Part I, con- 
sisting of nineteen chapters, deals with the principles of book- 
keeping including that in farm valuations ; while Part II (eight 
chapters) is concerned with farm records and cost accounts. 
An appendix containing useful information and a glossary of 
technical terms has been added. The text is written in simple 
English and is well illustrated with examples and sample 
“ rulings ” of records and accounts. At the end of each chapter 
are suggestive questions and exercises. 

Farm records and accounts ate essential to find out the 
weak spots in farm organization and management. On the 
other hand, one should remember that mere book-keeping will 
not necessarily increase profits, for in practice the maintenance 
of farm accounts is a matter of marginal utility. Unless accounts 
ate carried on to completion and analysed at the end of each 
financial year, the time spent on keeping records will not be 
profitable. It is easy to forget this important aspect of farm 
accounts and advocate a complicated system of book-keeping 
for farms. As one goes through Farm Book-keeping by Mr. 
Jain, one gets the impression that if a farmer were to keep the 
accounts advocated, he would have no time to do other pro- 
ductive work. To suggest “ Office Fumiture Account,” for 
example, in farm accounting is unrealistic. The place of farm 
inventory— the “ balance sheet” of the farm— in all types of 
farm accounting is not clearly indicated. Property accounting 
is completely omitted. The book suffers from printing mistakes 
which it is hoped will be corrected in the next edition. 

The book will supply the need in this country for a good 
book in farm accounting. It is a welcome addition to the 
meagre literature on the subject— H. S. Azariah. 

,, PARMER AND STOCK-BREEDER, 'ifEAR BOOK 1951, 
published by the Farmer and Stock-Breeder. Dorset House, 
Stawford Street, London, S. E. 1, which has just come out, 
gives a very vivid picture of the recent developments of the 
animal industry in Great Btitainf The liycstock industry of 
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Britain should feel greatly indebted to this very attractive and 
well illustrated publication which every -student of animal hus- 
bandry should have on his desk. Although, the book gives 
information on agriculture and livestock developments of Bri- 
tain, yet, it should be a great help to any livestock breeder of 
any country. 

The book is very beautifully illustrated and has 376 pages, 
the price being 7s. 6d. It has four sections, namely, special 
articles, pedigree year in pictures, poultry and references. 

The first section contains a number of technical articles on 
‘ World Food Problems,’ * More Marketing Boards,’ ‘ Access 
to the Countryside,’ ‘ Better Buildings for Pigs,’ ‘ Hormones 
against Weeds,’ ‘ Calves Need Green Food,’ ‘ Liquid Manure 
Losses,’ ‘ Beet Harvesting Progress,’ and ‘ The Year among 
Equipment,’ written by leading agricultural scientists of the 
United Kingdom. 

The second section entitled ‘ Pedigree Year in Pictures,’ 
exhibits the photographs of the best animals of various breeds 
of cattle, horses, sheep and swine, which were shown at the 
various livestock' expositions of Britain in the year 1950. The 
photographs are very well taken, which makes the animal show 
prominent and therefore this book is of special interest to all 
ivt stock breeders and students of animal husbandry. 

The third section, although a short one, 'is completely 
devoted to poultry development. Only one article by Dr. 
Coles on ‘ Choice of a Poultry System ’ is included which is 
illustrated rather well. 

The last, but not the least, section is devoted to references. 
This gives very valuable information regarding addresses and 
personnel of official bodies of Britain, farmers’ organization, 
research and educational institutions, principal shows to be held 
in 1951, artificial insemination centres in Britain, etc., etc. 

Besides all this, many farming operations are pictorially 
represented and very valuable information about livestock, 
dairy and agricultural equipments for sale, and standard rations 
for livestock is provided. 

This book is useful, informative and very well presented 
and will go a long way in providing a clear picture of improve- 
ments in the livestock industry in Britain to all students of 
apims^l hqsb^ndry and Uv^stpek breedcw-^H^Ri^'f Q. 
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Why Fetsaton Tmcton ftr« 
Ferguson tractors and implcm« 
as we unit. This gives then 
power and subiHty without cxcc 
They can work on awampf 

without tipping up. They have i 

obsucles. In addition, Fergusoi 








